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1. INTRODUCTION 
This poster introduces an ongoing research to develop a usability 
measurement instrument in the context of academic digital library. 
In the field of information science, there have been many research 
related to the evaluation of usability in different information 
environments. While most usability evaluation studies employed 
either inspection methods or user experiments, less research 
applied user survey methods. However, a user survey method 
could complement those two predominant methods, inspection 
and experimentation, in terms of involving large samples. To 
implement user survey methods, it is prerequisite to develop a 
reliable and valid measurement instrument. This study attempts to 
develop a measurement instrument for usability specific to 
academic digital library settings. In this study, the academic 
digital library refers to an augmentation of a traditional academic 
library, which includes electronic subscription, access to online 
database, self-digitized collections, and virtual references 
comprehensively.  
2. MEASUREMENT FRAMEWORK  
In this study, the International Standards Organization’s (ISO) 
9241-11 standard [7], which is one of most widely cited model in 
usability studies, was employed to build a theoretical ground. 
According to ISO 9241-11, usability is defined as ‘the extent to 
which a product can be used by specified users to achieve 
specified goals with effectiveness, efficiency and satisfaction in a 
specified context of use (p. 2) [7].’ As the definition shows, the 
usability consists of three components – effectiveness, efficiency, 
and satisfaction. Effectiveness refers to the completeness at which 
users achieve specified goals; efficiency refers to the resources 
used in completing a task; and satisfaction refers to positive 
attitudes toward using the system [7]. However, the satisfaction is 
dependent on effectiveness and efficiency because users who 
work with highly effective or efficient information systems are 
likely to perceive more satisfaction. Frokjaer et al. [5] addressed 
the correlation between effectiveness, efficiency, and satisfaction. 
Thus, in order to come up a parsimonious instrument, only two 
subscales, effectiveness and efficiency, were adopted from the 
ISO 9241 standard because the satisfaction subscale could overlap 
with other subscales.  
Instead, learnability was identified as an additional subscale. 
There are several research that identified learnability as one of 
attributes of usability [2, 6, 9, 10]. In this study, the definition by 
Nielson [9] will be used, which addresses how easy it is for casual 
users to learn a system.  
With the construct of usability and three associated subscales, a 
path diagram was drawn (Figure 1). As seen in Figure 1, the 
usability measurement instrument consists of three subscales, 
effectiveness, efficiency, and learnability, and corresponding 
items. 
 
Figure 1: The path diagram of usability measurement instrument 
 
 
3. THE INITIAL LIST OF ITEMS 
On the basis of the framework identified above, an initial list of 
measurement items, which consists of three subscales and 
nineteen items, was generated. Table 1 presents the initial list of 
measurement items. 
 
 
 
 
 
 
 
 
 
Table 1: The initial list of items 
Subscale Item 
Effectiveness I can usually complete a search task using this 
digital library. 
I am successful in general in finding academic 
resource(s) using this digital library. 
Overall, this digital library is useful in helping me 
find information. 
I usually achieve what I want using this digital 
library. 
The resources I obtain from this digital library are 
useful. 
I can trust the information obtained from this 
digital library. 
This digital library covers sufficient topics that I 
try to explore. 
Efficiency It is easy to find the academic resources that I 
want on this digital library. 
This digital library is easy to use in general. 
I can complete a resource finding task quickly 
using this digital library. 
This digital library is well designed to find what I 
want. 
It is easy to perform searches on this digital 
library. 
I get the results of searches quickly when using 
this digital library. 
Learnability It was easy to learn to use this digital library. 
The terminologies used on this digital library are 
easily understandable. 
This digital library offers easy-to-understand 
menus. 
This digital library has appropriate help 
functions. 
This digital library provides well-organized help 
information for new users. 
It does not take a great deal of effort for new 
users to become proficient with this digital library 
website. 
 
4. RELIABILITY EVALUATION PLAN 
This research plans to evaluate three kinds of different reliability: 
(1) internal consistency reliability; (2) item reliability; and (3) 
construct reliability. First, Cronbach’s alpha coefficients will be 
calculated to examine the internal consistency reliability of the 
initially identified items. Second, for the item reliability 
evaluation, a structural equation modeling (SEM) will be applied 
to get the multiple squared correlation between each item and its 
associated subscale. Third, the construct reliability, which refers 
to the degree to which the measurement of the set of latent items 
of a construct is consistent [8], will be also examined on the basis 
of SEM outputs. 
 
5. VALIDITY EVALUATION PLAN 
5.1 Content Validity Examination 
Content validity indicates the extent to which the items 
comprehensively represent the identified construct [3]. Generally, 
the most widely used technique for content validity is expert 
judgment. Experts can examine whether the items properly 
account for a construct as intended. In this study, at least, three 
scholars in the information system evaluation area will review the 
initially identified items. Following criteria are supposed to be 
used to examine the content validity: 
• How properly each item accounts for a subscale as intended? 
• How clearly are the construct and its related subscales defined? 
• How clear is the statement of each item? 
5.2 Construct Validity Examination 
Construct validity indicates the extent to which an item accurately 
measures the construct of interest [11]. In this project, three kinds 
of analyses are planned to be conducted to evaluate the construct 
validity of the initially identified measurement items. 
First, a correlation analysis between all items will be conducted. 
In general, a well-structured measurement instrument has 
relatively higher correlation coefficients between the items that 
belong to the same subscale, whereas it has comparatively lower 
correlation coefficients between the items that belong to different 
subscales. Second, an explorative factor analysis will be 
conducted to identify an optimal set of measurement items. Third, 
a confirmatory factor analysis (CFA) will be implemented using 
SEM. Using CFA analysis, both of the convergent validity and the 
discriminant validity will be evaluated. 
6. SUMMARY 
As of December 2009, the present research has generated the 
initial pool of measurement items specific to the academic digital 
libraries. The initially identified items are subjected to a 
comprehensive examination of reliability and validity empirically. 
Thus, a survey is planned to gather the data from the actual users 
of academic digital libraries. Based on stratified sampling method, 
a sample will include more than 200 users involving faculties, 
students, and staffs. After verifying the reliability and validity, a 
final set of measurement items is expected to be suggested from 
this project. 
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